This paper evaluates the CALIOP Level-2 aerosol layer optical depth (AOD) (individual layers, as well as column AOD) using an extensive set of suborbital measurements with the NASA airborne High Spectral Resolution Lidar (HSRL) in the North American and Caribbean regions. The absolute and relative differences on the column-AOD, layer-AOD and lidar-ratio are analyzed for both daytime and night-time. In particular, the CALIOP aerosol lidar ratios are assessed for each CALIOP based aerosol subtype to see their influences on the AOD. Such extensive coincident and range-resolved validations on the CALIOP aerosol product are impressive and reveal new insights in contrast to previous comparisons between CALIOP and passive satellite-borne and ground-based AERONET radiometer measurements. These results clearly illustrate the clear relationship between the Lidar Ratio bias and the AOD bias as is to be expected making it even more important to improve future aerosol classification. In addition, the differences between day and nighttime retrieval errors is clearly illustrated demonstrating clearly the impact on signal noise in the retrieval process. This is also illustrated in the comparisons between the column integrated layer and the top layer. In particular, it is clear that additional errors are observed in the column products due to attenuation in the signal due to the upper layers.
